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AMENDMENTS TO THE CLAIMS; 

i 

This listing of claims will replace all prior versioiiB, and listings, of claims in the 
application: 

1. (currently amended) A method of making a spectral filter comprising: 
providing a substrate wafer of single-crystal aOQVoriented o^doned silicon 

Domiconductctf-having a first surface and a second surface. 

providing etching starting points at a first surface pf said semiconductor wafer, and 
eiectmchemicallv e tching the substrate wafer beginning at said start points to produce a 
structured layer havmg pores with controlled depths defined at least partially therethrough, said 
pores having coherently modulated cross-sections at least over the jpart of said depth. 

2. (original) The method of claim 1, wherein said etching start points compose a 
regularly-arranged array of depressions on the first surface of substrate wafer* 

3. (original) The method of claim 1, wherein said etching start points are located by 
producing a photoresist mask on the first surface of the sbbstrate wafer and by a subsequent 
etching of the first surface throu^ said photoresist masl<. 

4. (currently amended) ¥he-A.Jwethod Qf '^^tei» 4making a sp ectral filter comprising: 
providing a substrate wafer of si ngle-crvstal semiconductor having a first surface and a 



second surface^ 

pmvidmg etching sta rt points at a first surface of said semiconductor wafer, pnd 



e^tcKm ^ the substrate wafer begin n ing at said start points to produce a structured layer 

I 

having pores with controlled depths defined at lea st narriallv therethtoueh. said porg$ hayina 
coherently modulated cross-secttons at l east over the part of said depth. 
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wherein said etching start points arc located bv ort^ducing a photoresist mask on the first 
surface of the substrate wafer and bv a subsequent etching of the first surf ace through said 
photoresist mask, and 

wherein said etching is chosen from the group consisting of chemical etching, reactive 
ion etching, and ion milling. 

5. (original) The meftod of claim 4, wherein said chemical etching is chosen from the 
group consisting of alkaline etching and acidic etching. 

6. (currently amended) The method of claim 1, \^herein said. ourf0OQ topology is e tching 
starting points are p roduced by disposing a layer of mateiial with different chemical properties 
than those of wafer material on the first surface of substrate wafer, by producing a photoresist 
mask on the surface of said layer, by etching away flie said chemically different material inside 
the photoresist mask openings and by etching the wafer surface through the thus-formed 
openings in said disposed chemically different material. 

7. (cuirently amended) The method of claim 6, wherein said chemically different layer is 
silicon dioxide and is disposed by a step chosen from thej group consfisting of; thermal oxidation 
of the surface of wafe r in the oxygon contained atmosph j are j chemical vapor deposition, wet 
chemical oxidation and physical vapor deposition. 

8. (original) The method of claim 6, wherein thej said layer is a silicon nitride layer 
disposed by a step chosen from the group consisting of chemical vapor deposition and physical 
vapor deposition. 

9. (cunrently amended) BwHA^method of etek»4 Smaking a spectral filter comprising; 
providing a substrate wafer of single-crystal semiconductor having a first surface and a 

second surface. 
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providing etching start points at a first surface of iaid semiconductor wafer, and 

i' 

etching the substrate wafer beginning at said start^noints to^p roduce a strijctured laver 
having pores with controlled depths defined at least partially therethrough, said pores having 
coherently modulated cross^sections at least over the part of said depth, 

wherein said surface topology is produced bv disposing a layer of material with different 
chemical properties than those of wafer material on the first surface of substrate wafer, bv 
producing a photoresist mask on the surface of said laver, bv etching awav the said chemicaUv 
different material inside the photoresist mask openings and bv etching the wafer surface through 
the thus^formed openings in said disposed chemically different miaterial. and 

wherein said chemically different layer is removdd £com the first surface of the wafer 
after forming said surface topology in the wafer* 

10. (cancelled) Please cancel claim 10 without prejudice or disclaimer. 

i 

1 1. (currently amended) The method of claim iOi, wherein sai d silicon wafer i s a (100) - 
oriontod waf e r electrochemical etching includes connecti n g the substrate as an electrode, 
contacting the first surface of thg substrate with an electrblvte. setting a current between said 
electrodes, and continuing, etching to form said pores extending to. a.deriiBd demh-SubstanUallv ^ 
perpendicular to said first surface^ 

12. (currently amended) The method of claim 4©1, wherein said eleotroohemiool stohing 
ooQum in electrolyte is a fluoride-containing, acidic electrolyte, 

13. (original) The method of claim 12, wherein said electrolyte contains hydrofluoric 

I- 

acidinarangeof 1% to50%by volume. i 

14. (original) The method of claim 12, wherein said electrolyte additionally contains an 
oxidizing agent. 
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15. (currently amended) The method of olaim 13 making a spectral filter comprising; 
providing a substrate wafer of single-crystal semiconductor having a ISjr st surface and a 

second surface. 

providing etching start points at a first surface of said semiconductor wafer. 

etchine the substrate wafer be^nninp at said start point s to produce a structured laver 
having pores with controlted depths defin ed at least partiallv therethrough, said pores having 
eoherentlv mo dulated cross-sections at least over the part of said depth. 

wherdn said electroche mical etching occurs in a flttbride^ontaimng. acidic clcaTOlyte, 

and 

wherein said ctectrclyte additionally contains a hydrogen reducing agent selected from 
the group of chemicals consisting nf mnnn fiinotTonal m bno^functiorial alkvl alcohols, ^^^Sz 
functional alkyl alcohols, and tri funGtinnal tri-funcUonal a lkvl alcohols. 

16. (currently amended) The method o f -< ?liiim 12 making a spectral filter comptisina: 
providing a substrate wafer of single-cry stal semiconductor having a fxrst surface and a 

second surface, 

i 

nmvidine Btc> |tpg start poinia at a first surface ofisaid semicondtictor wafen 
etching the substrate wafer beginning at said start p oints to produce a structured layer 
having pores with controlled depths defined at least parriaUv therethrough, said ppreg having 

I - 

coherently jnoduJated cross-sections at least o ver the part of said demh. 

wherein said electrolyte is a fluoride-CQn taining^iacidio electrolyte, and, 
wherein said electrolyte additionally contains a viscosity-modifying agent 

17. (currently amended) The method o f - Blaim 1 3m aking a spectral filter c omprising: 
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providing a substrate wafer of single-crystal semiconductor having a first surface and a 

i 

second surface, 

providing etching start points at a first surface of kaid semiconductor wafer. 

etching the substinte wafer beginning at said start points to produce a structured layer 

having pores with controlJed depths defi ned at least partiallv therethrough, said pores having 

cohei^ntlv modulated cross-sections at least over the part of said depth, 

wherein said electrol vte i& a fluoride-containing^ acidic electrolyte, and 
wherein said electrolyte additionally contains a n electrical conductivity-modifying agent 
18. (currently amended) The method o f olaim 12 ; making a sp e ctral filter comprising: 
providing a substrate wafer of single-crystal se miconductor having a first surface and a 

second surface, 

providing etching start points at a first surface of said semiconductor wafer, 
etching the substrate wafer beginning at said start points to produce a stnictumdJayer 
havinf^ pores with controlled depths defined at least partially therethrough, said pores having 

cofaerentlv modulated cross- sections at least over the part of sai4 depth. 

i 

wherein said electrolyte is a fluoride-containing, kci dlc electrolyte, and, 
wherein said electrolyte additionally contains a wetting agent. 
19-21 (cancelled) Please cancel claims 19-21 without prejudice or disclaimer. 
22. (currently amended) The method o f - cloim 21 making a spectral filter comprising: 
providing a substrate wafer of sin^e-crvstal semiconductor having a first surface and a 
second surface^ 

providing etching start points at a first surface of said semiconductor wafer. 
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etching the substrate wafer begiiming at said start points to produce a structured laver 
having pores with controlled depths defined at Icas^ partially th erethrough, said pores having 
coherently modulated cross-sections at least over t he part of said deoth, 

wherein said etching occurs in a fluoride^ontainiiig> acidic electrolyte, and . 



wherein the electrolyte additionally contains at least one organic additive. 

23, (original) The method of claim 22, wherein tibe said al least one organic additiyo is 
selected from the group consisted of acetonitrile, dimethylformamide, dimethylsulfoxide, 
diethylenglycol, formamide, hexamethylphosphoric triamidb, isopropanol, triethanolamine, 2- 
methoxyethyl ether, triethylpho^phite, and triethyleneglyfcol dimethyl e tiier: 

24, (currently amended) The method of claim-ail2, wherein at least one 
electrochemical etching parameter selected from the groiip consisting of electrical cuxxent 
density, electrolyte temperature and/or applied voltage is: changing in a predetermined fashion 
with time during the electrochemical etching process. 

25. (canceled) Please cancel claim 25 without prejudice or disclaimer. 

26. (currently amended) The method of -etem ^making a soec tral filter comprising: 
providing a subsu'ate wafer of si ngle-crvstal semieonductor having a first surface and a 

second surface. 



providing etching start points at a first surface of 



isaid semiconductor wafer, and 



etching the substrate wafer beginning at said start t>6int8 to pro duce a structured laver 
fatuving pores with controlled depths defined at least partially therethro ugh- said pores having 
coherently modulated cross-sections at least over the part of said depth, 

wherein at least one layer of substantially transparent material is deposited onto the pore 

walls. 



PAGE 8/15 ^ RCVD AT 11/10/20W 5:28:59 PM [Eastern M^^^ 



NIXON & VANDERHYE PC2 Fax:703-816-4100 Nov 10 2004 17:36 P. 09 

KOCHERGINETAL. 
AppLNo. 10/686,519 
November 10* 2004 

27. (original) Themethodof claim 26, wheidn each of said at least one layer of ^ 

i 

substantially transparent material is deposited by a technique selected from the group con8i:Sted 
of chemical vapor deposition, atomic layer deposition, photochemical decomposition and 
thermal oxidation. 

28. (cuirently amended) The n^thod of-^kaa^ ' making a spectral filtea- conoprising: 
providing a substrate wafer of sinele-crvstal semiconductor having a first surface and a 

second surface. 

providing etching start p oints at a first surface of said semiconductor wafer, and 
etching the substrate wafer beginning at said start points to produce a structui-ed layer 

having poies with controlled depths defined at least partially therethrough, said pores having 

coherently modulated cross-sections at least over the part of said depth , 

wherein at least one layer of absorptive and/or reflective material is deposited on the pore 

walls over at least part of the pore depth. 

29. (original) The methodof claim 28, wherein each of said at least one layer of 

reflective and/or absorptive material is deposited by a technique selected from the group 
consisting of chemical vapor deposition, atomic layer deposition, photochemical decomposition, 
electroplating, electroless plating, die casting and molding. 

30. (enrrently amended^ The method of-^tft«a ^ inaking a spectral filter comprising: 
providing a substrate wafer of single-^crvstal semiconduct or having a first surface and a 

second surface^ 

I 

providing etching st art points at a first surface oi^said semiconductor wafer, and 
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etching the substrate wafer beginning at said start oointa tO produce a stroctured laver 
having pores w ith controlled depths dafined at least oartiallY (jheretfaroueh. said pores having 
coherently modulated cross-sections at least over the parti of said demh. 

further including the removal of the unetched reniainder of the wafer/ 

31. (original) The method of claim 30, wh^in said removal of the unwanted remainder 
of the wafer comprises a step selected from the group consisting of Reactive Ion Etching, 
chemical etching, grinding, mechanical and/or chemical-inechanical polishing. 

32. (ori^nal) The method of claim 31, wherdn flie chemically resistant layer is 
deposited on the pore walls prior to said removal of the unwanted remainder of the wafer. 

33. (original) The method of claim 32, wherein said chemicfidly-resistant layer 
comprises Si3N4 or silicon dioxide having a thickness frbm about 5nm to about SOOnm and is 
applied by one of the many variants of chemical vapor deposition or thermal oxidation. 

34. (original) The method of claim 33, further including removing the chemically 
resistant layer from the pore walls after the removal of the said unwanted remainder of the wafer. 

35. (original) The method of claim 26, including the removal of the unetched remainder 
of the wafer prior to said deposition of said at least one Iky^ of substaiitially transparent material 
onto the pore walls. 

36. (currently amended) Tha iriflthnd making a spec tral filter comprising: 
providing a substrate wafer of sinelc-crvstal semicon ductor having a first surface and a 

second surface, 

providing etching stArt noints at a first surface of said semiconductor wafer, and 
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etching the substrate wafer be^tining at said start: points to produce a structured layer 
having t^res with controUed depths defined at least partiallv therethrough, said pores having 
coherently modulated cross-sections at least over the part of said depths and 

further including coating the first, second or both isurf aces of said spectral filter with at 
least one layer of material intended to suppress the reflection from said surfaces of said spectral 
filter in at least some wavelength ranges inside the transparency wavelength range of said 
spectral filter. 

37. (original) The method of claim 36 wherein sjaid antirefi^ve structure is disposed 
by the technique chosen from the group consisting of thermal oxidation - chemical vapor 
deposition, physical vapor deposition and/or thermal evaporiationi 

38. (cuirently amended) Th^ method of-^hm^ maldng a sriectral filter comnrisine: 
providing a substrate wafer of sinslc-crv stal semiconductor having a first surface and a 

second surface, 

providing etching stmt points at a first su rface of said semiconductor wafer, and 
etching the sub strate wafer beginning at said start points t6 produce a stiMctured layer ' 
having pores with controUed denths defined at least oartiAllv therethrough, said pores having 
coherently modulated cross-seaions at least o ver the pail: of said depth. 

further including sealing said spectral filter with two flat plates, of material that is 
transparent within the transparency range of siaid spectrai filter, 

39. (original) The method of claim 37 wherein said sealing step comprises at least one 
of the group consisting of anodic bonding, thennal bondjing, glass, fiit bonding, brazing or 
adhesive bonding. 

40. (currently amended) Th^ methnfi nf-^teiffl^; making a spectral filter comprising; 
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prDviding a substrate wafer of single-crystal semiconductor having a first surface, and a 
second surface, 

providing etchingg start points at a first surface of said semiconductor wafer and 
etching the substrate wafer beginning at said start points to produce a structured laver 
having pores with controUed depths defined at least partiaUv therethroughw said pores having 
coherently modulated cross-sectionB at least over the part of said depth, and 

wherein a roughness suppression procedure is performed subsequently to said etching of 
the substrate wafer. 

4L (original) The method of claim 40 wherein said roughness suppression procedure 
includes chemical etching of said pore walls. 

42. (original) The method of claim 41 wherein said chemical etching takes place in a 
heated alkaline solution. 

43-50 (cancelled) Please cancel claims 43-50 without prejudice or disclaimer. 
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